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Specification 

1. Title of the invention: EL display device 

2. What is claimed: 

An EL display device comprising: 

a substrate on which switching elements formed in matrix shape are proved 

(active matrix) ; 

a group of EL elements pried up and patterned on said substrate; and 

an external circuit driving selective* a group of EL elements through sard 

switching elements; 

wherein said EL element is constituted by using an organic EL system as an 

light emitting layer. 

3. Detailed description of the invention 
[Purpose of the invention! 
(Field of the invention) 

The present invention relates to a thin type display device, especially to an EL 

display device. 

(Pri0r rt thin »p* disptay dev.ce. the so-called TFT LCD which >s constituted by 
interposing a TN type liouid crystal with a thm film transfer array and a co.or 
town. However, said TFT LCD has the following inconvenience in a response speed 

and a visual field angle. 

The response speed shows a nematic limud crystal condition at ruom temperature. 
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nema*c heard crystal — to the te mperature not - than about 70 C Bes^ 
„ecause the Ocular spe.es shownig a Uq uid ^ — — ^ 
^ mutual act.cn, it is limited «o .educe the ^scos.ty as a ma ter « 
Therefore, it is though, that the response speed of TFT LCD is limited to about 30 sec 
On the other hand, because the so-caded mouse ,s used in a computer tomnnal 
display hugher speed respond is required. Besides, in case of displaying an una, 
TJLL — • when the response speed * *, the space resoWmg 

power of the una. is damaged even though a p»e, pitch is - Therefor, 
necessary to speed up the respond further for an info— — and 
display with high resolution. ^ using 

The visual field angle is a prmaple defect of this kind 
birefringence. However, as a screen size is enlarged, the difference whid, cannot be 
" *• visual field angle is caused ta the central and the peroral po*on 
2 screen as a result, a contrast and a color tone of *e image m the central 
2 len difisrs from that in the peripheral portion. In the TK OT e Ho.uid crystal h 
Ilfield angle having no troub,e in practica! used is ± 30 • 

tom »d, and right and left. Therefore, in dis^noe o f vision thr ough of 30 cm, ™ 
wra ch is not less than 14cm at the opposi* angle is not put within ,he visual field 
Z is to say.itisnecessarytoenlarge the visual field angle for ma.nga.arge screen. 
[Problems to be solved by the invention] 

As mentioned above, in case of the conventional TFT LCD type thin display th*e 
^ defective problems that a narrow visual fieid angle and a slow response speed, 
these problems, the following measures are tried. 

First it is necessary to be a self-hghfemitting type display m order to enlarge the 
T '„ aJTas this self-Ught-emittmg type display element, there are 0, 

visual field angle, and as this sell ng (electroluminescence) 
piasma display element, © fluorescent display tube, A 

^ «ntly, m case of the p.asma display element, because che response speed is 
M* — g is possibie, a lot of events a. formed on a sub^te w,h a met cd 
mm prmt by micro-m— g elements so that the form of a thin W e display 

2 
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element has been already arranged. However, there is a limitation in the improvement 
of luminance and the high resolution, etc. as a matter of course from the angle of a 
material and a structure of an element, so that the satisfactory display element in 
practical use has not been obtained yet. 

Besides, in case of the fluorescent display tube, it is enough for luminance, but 
there is a limitation in making thin, coloring, and high resolution from the angle of the 

structure of an element. 

The present invention, is accomplished in consideration of above problems, and has 

the purpose to offer an EL display device wherein a thin structure can be performed, 

high luminance and coloring are achieved, and an image with high resolution can be 

displayed, as well as an excellent response speed and a visual field angle are shown. 

[Constitution of the invention] 

(Means for resolving problems) 

An EL display device of the present invention is characterized as comprising: 

a substrate on which switching elements formed in matrix shape are provided 

(active matrix); 

a group of EL elements piled up and patterned on said substrate; and 
an external circuit driving selectively a group of EL elements through sard 
switching elements; 

wherein said EL element is constituted by using an organic EL system as an EL 
light-emitting layer. 
(Action) 

In the EL display device of the present invention, the requested display is 
performed by driving and controlling the corresponding group of the EL elements time 
divisionally and emitting each EL element selectively, through each switching element 
winch is formed and provided in matrix shape. Consequently, because said EL light 
emitting layer is constituted by the organic EL matenal system with high luminance, 
the light emission with high luminance, the high-speed responsibility and the wide 
visual field angle are presented in spite of comparatively low applying voltage. That is 
to say, the functions of the excellent contrast, the thin and large sized screen which are 
expected as the EL display device are shown fully. 
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applied referring to attached Figures. 

As stated above, an EL display device of the present — n compnse 
s « on which switching elements fcrmed in matnx shape - proved acUve 
matnx) a group of EL events piled up and patterned on sa,d substrate, and an 
matrix;, a g P l ements through said swrtchmg 

external circuit driving selectively the group of EL elements tm g 
elent Conse.uently, respect sard active matnx, the group of EL element, a 
Illrelectrodeandthednvmgexterna!^ 
EL elements are constituted fundamentally as follows. 
Active matrix constitution 

1 s w lt ching elements consftutmg an acttve ma tri x. e.ther TFT *» 
^istor, or a nonbnear two ternunal element can be used ; winch are recced he 
^ofnnp^thecnrrentofabo^O.AtntoELeU.ent, 

i 4- ^ P qcp of usine a transistor, the bize can 
EL element is a current driving type element, m case ot using 

as a consututton of an unportant person i. shown sectronally » U TFT a * 

^e^ent.cons.tutedb.po^staranesm.onprefe^ 

„ a gfces substrate, 2 is a poU-crystallme suicon TFT with a sour* regron 2a and a 

silicon TFT 2, 6 is a pixel electrode made of, for example, ITO, which is 

an EL light enntdng layer, and 9 is a back eiectrode layer or a counter elecWe 1 ye 
an ugrn 6 f exam ple of 

made of, for example, Ag, Mg, etc. Besides, Figure 1 (b) is a plan 

t u ponstitution shown in said Figure 1 (a). 

Tlermore. because the transistor s«e can be erdarged by making -d-- 
matnx three d—al and urtegrated, TFT can be formed as a sw-tcmng element 

, shown section* in Figure , In Fig- 2, the same po«,on S as F ip ne 

shown with the same marks. 
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Bestdes, the c— n that the glass substrate 1 ts a ^ 
sh0 »n above. As a — ,o„ of an .mportant portion i. shown secUonaUy tn F gure , 
Active matr* wherein a group of TFT regtons as the switchmg ~ 2 are forced 
onthesem.conductorcrvstaJsuchassmconwaferVcanbeuse. 

Moreover, for constituting the switching element 2. for example. Cdle. CdS. 
InSb Mn he used as far as poesmle ,n fomnng a thin nlm u— • in ~ 

On the other hand, the nonhnear type two termmals element a, the swtchr 
element 2 constituting said active matri*. for e*amp.e, as respective struck . of „ 

iu, ;„ Fifrure 4 (A) and obliquely in Figure 4 (b). 
important portions are shown sectionally » Frgure (A 

the Ta/Ta.2 CVCr type MIH structure can be adopted. In F.guie 

a T flJ Or laver 4 is an insulating layer such as a 

rr„ la 10c is an anode oxide laa Ur> layei, 

;^:i:: m : y er «. . „ . - — . - - — - 

t d to a drain region 2b of said polycrystalline ohom TFT 2, / is a chaig 

mXetr, : EL — - - ■ - — - m a 

— tritrrri the - electrode 6 can be a 
^translucent metal e.ectrode, as well as a translucent 1TO electrode. 


EL element constitution c ,. ]rinn 
An active matrix of an EL display device of the present invents has a constitution 
that ^.trfBL display eiements whrch a. formed and provided on a substrate unve 
Z tonally. Consent*, an EL light emitting portion is generally patterned <o 
^ -t more than imm s q uare. Namely, the EL hght emrtting portion as 

EL iht strutting layer S wrth an organ* fluorescent prgment .a — ^ 
mminance. Generally, the relation of the unplaced current of the o.^amc 
U and the Ught emitting luminance is shown in Frgure a ^ ^ 

Besides, when the size of said light ermtting putel (EL element) 

„, „ f 10 5 A in order to obtain the luminance of 1000 

■™nt or nattei-ning a thick deposition film of the oigamc 
organic fluorescent pigment, 01 patterning 


5 


• «• Furthermore, it is possible to 
fl „t pigment with a M -thod by phc^ ^ ^ 

resin each other is pattern-pnnted on 


printing, etc. 


Counter electrode (back electrode) n of an EL light 

ln ease of v*** through a glass S ~ j ^ J y e matr* — » ' ^lass 

ot reduce the reflectance, a *^ ^ platinum , ^el. etc. 

is dispersed is applied are used. Bestdes.rn ... as gold, platinum, mckel, 

^..^^•"^^^^L, - .ass substrate ! the 
On *• o^r hand, in case 00untat electr ode S, an 

Bgh t from the EL light emitting layer 8, m 

etc „ or an electrode of transparent organ* 
polyisocyanaphthene are used. 

Constitution of a driving external cucurt ^ ^ ^ ^ ^ ^ 

As a driving method, the hne seojientral dnvmg ^ ^ ^ 

^.adopted, tnthiscase.because = mg the perslsM „ce of visron 
preferable— ^^ZTJ^^^ 

on the retina in the same way as a CRT typ ^ ^ ^ ^ same 

«. that the ugh. — ^n;rj--— 

way as TV is possible. In case that fuckers M 
Ught emtta g — the means for suppl—g^ 

protracting the light emitting ttme can be used « • show n secttonaUy in 

P That rs to say, as a — — - ^ .C pro ^g a channel pla« » 

fcr « U gW on a ». ^—^1* in fig ure , the »lo,ng „ 
constitution of an important portwn is shown 
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possible by making light emitting color on the fluorescent face of the channel plate 12 
white, aligning p.xels of the channel plate 12 and the EL panel, in other words, a group 
of EL elements 11, and superimposing a color filter 13. 

Besides as other means for continuous light emission, for example, in the 
constitution shown in F.guie 1, the constitution that the hght em.ss.on rs continued for 
constant tune after a selective pulse passes through by doping the protractmg Ught 
emtosion material such as 1.4-dnromonaphthalene into the EL hght emitting layer 8 can 
be adopted. In this case, the selection of the protracting light emrttmg matenal depends 
on the EL material constituting the EL Ught emrtting layer 8. but the protracting hght 
emission wavelength to not necessanly the same as the EL Ugh, em.ss.on wavelength at 
applying the selective pulse. The visual appreciation wavelength is deeded by mrxnrg 
the EL light emission and the protracting light emission on the retina. Therefore, the 

. . , f , „„„ v„ selected to the decided color by setting the 

visual appreciation wavelength can be seiecreu u> 

wavelength of the EL hght emission and the protracting Ught emission. 

Moreover, other means for continuous Ught emission, as a constitution of an 
important portion to shown section* i» Figure 8, to superposing the protracting hght 
emtosion panel (photo pulse stretcher) on the EL panel. In this case, when the pulse 
shape hght emtos.on from the EL panel ixradrates on a photo pulse stretcher 14. the 
protracting Ught em.ss.on matenal constituting the photo pulse stretcher 14 is exerted to 
metastabuity. Consequently, said metastabiUty is transferred with hght em.ttion to the 
ground state by thermal exportation, and also delay rs caused m a thermal exerting 
process so that delay Ught emission is generated. In this way. the colomrg .s possible by 
aUgning and superimposing the protracting Ught emrtting panel 14 constituted by 
pattemmg not less than two knrds of Ugh. emitter layers into mosaic on P ,xels (the group 

of EL elements 11) of the EL panel. 

Moreover, in case by the hne sequential driving method, a gate driver IC .teelf can 
be used because TFT LCD can be used. Besides, the drrving voltage is about 10V by 
us.ng the organic EL matenal. and as a srgnal power supply, a s.gnal Une drrver .tself 
used in TFT LCD. or bv adding a current booster, can be used. 

The EL display device of the present invention constituted as mentioned above 
presents a wide visual field angle, and «■ order to improve the visual field angle farther. 
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lt i. ab.e to change the EL light emitting face into the dOWng face, or in* the 
„ — s.v . condense face. For example, the EL hght en^.on » 
atfusedby nraKingthe surfaced the gl ass substrate 1 of the ELpanel ™gh, so th^h 
visual field angle is extended. O, as a constitution of an nnportar,t portion rs . own 
sectional* in r^re 8. , ,s possrble to Umit or extend the visuM field ang* * 
condense and dosing the light umformly » the deeded vrsual ^ ~ ^ 
providing a lentil lens « on the .lass substrate ! of the EL pane, by etch™, o. 
forming with applying the resin. 

Effe l above mentioned, accordmg to the present invent, it .s ab.e to offer the EL 
^p.ay device with h.gh luminance, high reso,vn,g power, hrghspeed respons.bu.ty. and 
£ lai fie,d We w»hou, a con.phca.ed —on and — ™^ 
That is to say, the EL display device can be realized wherein the coloring rs ^^^^^ 
„ eU as drsplay functions (high luminance, high resolving power and tagh speed 

required in practical use are equipped. 
4 A brief explanation of Figures 

Rgu re ! (a) rs a cross sectional view showing a co„st,ution of an hnportant po«on 
o£ an E^splay device of the present — n. Figure ! (b) , a plan vrew showing a 

f a« FT disolav device shown in Figure 1 (a), 
constitution of an important portion of an EL display aevi 

Zes a*-*"- ^ sectional views shown, other deferent — - - 
an taporta.t portron of an EL display dev.ee of the present nwenfon. Frgure 4 Cb an 
Uc,e «w bowing a constrtution of a, ***** P-*- of an EL display dev.ee 

lay8r of an EL display device of the present invention. Frgu.es 6. 7. 8 and B .e 
Jctional views showing furthermore other differ, constitutions of an ***** 
portion of an EL display device of the present invention. 

1 glass substrate 
1' Si wafer 

2 polycrystalline Si TFT 
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2a 

source region 

2b 

drain region 

3 

gate eicL tiuu.tr 

4 

ir, 0 ,iiatino- lnvpr (SiO SiNx, polyimide, etc.) 

0 

cicmal olc»r»trndp basic line 

o 

nix^l electrode (ITO, AgMg, etc.) 

I 

r»ViavcyA transferrins laver 
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DacK vcounteiy eitj^uiut-ic ^j^ 1 

10a 

fii^vTYi o l nviHp TVioO* laver 

10b 

Ta layer 

lUc 

nr . A j D nY if1p Tfl'jOr* laver 
anooe oxiu.tr ic^v^o ^j^* 

11 

EL element 

12 

channel plate 

13 

color filter 

14 

photo pulse stretcher 

15 

lenticular lens 
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